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Abstract. – Hydrochemical features and the water quality of the flu-
vial lakes from the south – west of Dobrudja. The evidence of the hy-
drochemical features and the water quality of the fluvial lakes is 
based on the processing of data concerning chemical parameters for 
the years 1996 – 2008. The values of the chemical parameters have 
been analysed and fit according to the Order 161/2006. The ionic 
composition of the fluvial lakes ranged between 412.2 mg/L – 928.17 
mg/L and is characterized almost 65% by prevailing of the bicarbon-
ate anion. The magnesium ion (38.32 mg/l – 4.76 mg/l) contributes to 
the mineralization of the water with great values compared to the val-
ues of the calcium ion (37.20 mg/l – 31.83 mg/l). But the concentra-
tion of chlorine (50.76 – 148.25 mg/l ) and sulfate (40.15 – 95.41 
mg/l) anions is higher than magnesium and calcium cations. The 
mean values of the dissolved oxygen ranged between 7.32 mg O2/l 
and 9.78 mg O2/l. The potential for hydrogen ion concentration has 
values between 7.8 and 8.5 so the fluvial lakes are alkaline and are 
favorable for the growth of animal and vegetable organisms. These 
fluvial lakes have fresh water and they are used in pisciculture. 
 
Keywords: fluvial lakes, Dobrudja, ionic composition, oxygen re-
gime, pH. 
 
1. General consideration 
 
The aim of this study is to present the hydrochemical features and the 
water quality of the fluvial lakes from the south – west of Dobrudja for the 
years 1996 – 2008. Analyse is based on the processing of data concerning 
chemical parameters obtained from the Romanian Waters – Bucharest. The 
conclusions are also based on investigation and observation made in the area. GEOGRAPHIA NAPOCENSIS AN. IV, nr. 2 / 2010 
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Fluvial lakes are situated in the Oltina Plateau on the Levantin terrace 
which stretches between Ostrov and Cernavodă (Brătescu, 1930). In the 
studied area the loess soils covers the barremiene Sarmatian limestones. 
The recent movements of tilting pedestal elevation led the western 
edge of Dobrudja high up and eastern edge down. So the tributaries of the 
Danube River have deepened their valleys and from east to west these are 
deeper (Brătescu, 1930). 
Analysing the table 1 we see the main morphometric features of the 
fluvial lakes so the deepest lake is Vederoasa lake (2 meters) and it also 
has the largest watershed (942 km²). 
 
Table 1. Data regarding the main morphometric features of the fluvial lakes from 
south – west Dobrudja* 
 
Fluvial 
lake 
The lake 
area 
(f) (km²) 
The area 
of the water-
shed 
(F) (km²) 
Depth 
(m) 
Length 
(km) 
Width 
(km) 
Bugeac  15.9  196  1.71  7.5      3 
Oltina  21.9  192  1.70       6  3.7 
Mârleanu   7.7  344  0.8  3.5  2.1 
Vederoasa  5.3  942  2        6  2.7 
Baciu  2.92  286  1  5.5      1 
*source: Gâştescu, Breier, 1969; Geografia României, 2005; 
 
2. Hydrochemical features of the fluvial lakes 
 
The values of the mean ionic composition (calculated through the sum 
of mean ionic components), in the years 1996 – 2008, ranged between 412.2 
mg/L, for the Bugeac lake, and 928. 17 mg/L, for the Iortmac lake (Table 2).  
The higher values of the total mean ionic content from the Iortmac 
lake are due to the great amounts of supplies from underground sources, to 
its isolation from waters of the Danube River, to the soils from this area and 
to the powerful evaporation.  
The Bugeac lake has a lower value because of the great supply of 
tributaries and because it has an artificial connection with the Danube River. GEOGRAPHIA NAPOCENSIS AN. IV, nr. 2 / 2010 
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 The mean values of the calcium ions (Ca++) ranged between 31.83 
mg/l (Iortmac lake) and 37.20 mg/L (Oltina lake) so according to the Order 
161/2006 the fluvial lakes belong to the first class of water quality (50 
mg/L). The minimum values ranged between 16 mg/L (Iortmac lake) – 23.8 
mg/L (Vederoasa lake) and the maximum values ranged between 38.7 mg/L 
(Mârleanu lake) – 64.12 mg/L (Oltina lake). 
The magnesium (Mg++) contributes to the mineralization of the water 
with great values compared to the values of the calcium ion. It’s mean 
values ranged between 38.32 mg/L (Bugeac lake) – 54.76 mg/L (Iortmac 
lake). The minimum values ranged between 14.5 mg/L (Bugeac lake) – 43.6 
mg/L (Vederoasa lake) and the maximum values ranged between 57.1 mg/L 
(Mârleanu lake) – 97.2 mg/L (Oltina lake). So the fluvial lakes belong to the 
second class of water quality (12 mg/L – 50 mg/L), only the Iortmac lake 
belongs to the third class (50 mg/L –100 mg/L). 
Analysing the data from the table 2, we see that the mean values of 
chlorine ranged between 50.76 mg/L (Bugeac lake) – 148.25 mg/L (Iortmac 
lake) so the fluvial lakes belong to the third class of water quality (50 mg/L 
– 250 mg/L). The minimum values ranged between 27.3 mg/L (Bugeac 
lake) – 70 mg/L (Oltina lake) and the maximum values ranged between 63.9 
mg/L (Vederoasa lake) – 282.5 mg/L (Iortmac lake). The chlorine has an 
inorganic source and comes from the water erosion and residual waters. This 
is important because of its sterilizer role (Pârvu & co., 2005). 
  The sulfates (SO4--) contribute to the mineralization of the water 
with lower values compared with chlorides. The mean values ranged 
between 40.15 mg/L (Bugeac lake) – 95.41 mg/L (Iortmac lake). The 
Bugeac, Oltina and Vederoasa lakes belong to the first class of water quality 
and Mârleanu and Iortmac lakes belong to the second class (60 mg/l – 120 
mg/l).  
The maximum values ranged between 67.4 mg/L (Vederoasa lake) – 
168 mg/L (Iortmac lake) and the minimum values ranged between 10.53 
mg/L (Bugeac lake) – 47.9 mg/L (Mârleanu lake). The sulfates are 
influenced by the natural and anthropic factors as: the evapotranspiration 
process, the residual waters and biochemical processes (Zaharia, 1999). 
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Table 2. Data of the major inorganic ions in the water of the fluvial lakes from the 
south – west Dobrudja (1996 – 2008)* 
 
The typical values in mg/L 
Element 
Minimum Mean Maximum 
% from 
total 
mean 
ionic 
content 
Total 
mean 
ionic 
content 
∑i 
(mg/L) 
1 2 3 4 5  6 
Bugeac lake (1996 – 2008) 
Ca++ 19,4 36,76 58,9 8,91 
Mg++ 14,5 38,32 58,4  9,29 
SO4- -  10,53  40,15  84,03  9,74 
Cl- 27,3  50,76  81,325  12,31 
HCO3- 81,7 246,21 945,5 59,75 
412,2 
Oltina lake (1996 – 2008) 
Ca++ 19,21 37,20 64,12 5,98 
Mg++ 26,7 47,39 97,2  7,64 
SO4- -  21,11  57,34  101,04  9,24 
Cl- 70  105,59  205,9  16,99 
HCO3- 126,8 373,76 398,3  60,15 
 
621,28 
Mârleanu lake (2005 – 2008) 
Ca++ 20  32,525  38,7  3,79 
Mg++ 37,9 41,875 57,1  4,89 
SO4- -  47,9  63,05  90,9  7,36 
Cl- 56,8  73,875  106,8  8,63 
HCO3- 314,3 644,75 439,8  75,33 
856,07 
Vederoasa lake (2005 – 2008) 
Ca++ 23,8  32,125  42,8 5,83 
Mg++ 43,6 49,325  62  8,95 
SO4- -  44,2  50,55  67,4  9,19 
Cl- 48,2  53,95  63,9  9,78 
HCO3- 308,1  365,175 423,3  66,25 
551,125 GEOGRAPHIA NAPOCENSIS AN. IV, nr. 2 / 2010 
geographianapocensis.acad-cluj.ro
Hydrochemical features and the water quality of the fluvial lakes from the south-west of Dobrudja 
  105 
Iortmac lake (2005 – 2008) 
Ca++ 16 31,83  46,5  3,43 
Mg++ 37,9 54,76 63,2  5,89 
SO4- -  36,6  95,41  168  10,27 
Cl- 60,5  148,25  282,5  15,97 
HCO3- 314,3 597,92 785,7  64,44 
928,17 
*source: Romanian Waters – Bucharest 
 
Analysing the figure 1 we see the predominance of the bicarbonate 
ions in the water of the fluvial lakes which ranged between 246.21 mg/L 
(Bugeac lake) and 644.75 mg/L (Mârleanu lake). The maximum values 
ranged between 98.3 mg/L (Oltina lake) – 945.5 mg/L (Bugeac lake) and the 
minimum values ranged between 81.7 mg/L (Bugeac lake) – 314.3 mg/L 
(Iortmac lake).  
 
 
Fig. 1. The ionic composition of the water of the fluvial lakes from south – west 
Dobrudja (1996 – 2008)* 
*According to Romanian Waters – Bucharest 
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The bicarbonates are the intermediate between free carbon dioxide gas 
and less soluble carbonates. The mean values of pH ranged between 7.8 and 8.5 
so these are favorable for bicarbonates because the pH has direct or indirect role 
in the dissolution of the carbonates (Brezeanu & Simon - Gruiţa, 2002).  
 
2.1.2. Secondary inorganic ions 
The nitrogen from the lakes water is coming from the rainfall, from 
the supply of tributaries, from underground waters and from biological as-
signation of atmospheric nitrogen. The casualties occur in several ways: 
through effluents, through denitrification and through continuos sedimenta-
tion of the mineral or organic compounds with nitrogen. 
These dissolved nutrients (NH4+, NO2-, NO3 -) are coming from al-
lochthonous sources or result from the work of the primary producers. Nu-
trients concentration increases significantly following the industrial and ag-
ricultural discharges (Brezeanu & Simon – Gruiţa, 2002). 
The amonium ion in the Vederoasa and Iortmac lakes shows values 
belonging to the first class of water quality (< 0.4 mg N/l) while Bugeac and 
Mârleanu lakes have values belonging to the second class of water quality 
(0.4 – 0.8 mg N/l). The Oltina lake has the mean value of 0.86 mg N/l so it 
fits the third class. The minimum values of the amonium ion ranged be-
tween 0.05 mg N/l and 0. 13 mg N/l and the maximum values ranged be-
tween 0.38 mg N/l and 1.45 mg N/l (Table 3).  
 
Table 3. Data regarding the amonium and the nitrites from the water of the 
fluvial lakes* 
 
Amonium 
mg N/l 
Nitrites 
mg N/l 
Fluvial 
lake 
Min. Mean Max. Min. Mean Max. 
Bugeac 0,12  0,77  1,45  0,01  0,06  0,43 
Oltina 0,05  0,86  0,93  0,01  0,13  0,09 
Mârleanu 0,09 0,43 0,77  0,01 0,20 0,07 
Vederoasa 0,13 0,32 0,38 0,01 0,03  0,07 
Iortmac 0,08  0,29  0,96  0,01  0,02  0,03 
*source: Romanian Waters – Bucharest 
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The mean values of the nitrite (NO2-) fit fluvial lakes in the second 
class of water quality (Vederoasa and Iortmac lakes), in the third class 
(Bugeac lake) and in the fourth class (Oltina and Mârleanu lakes). The ma-
ximum values ranged between 0.03 mg N/l şi 0.43 mg N/l. 
 
 
Fig. 2. The secondary inorganic ions composition from the water of the fluvial 
lakes (1996 – 2008)* 
*According to the Romanian Waters – Bucharest 
 
Table 4. Data regarding the nitrates and the iron from the water of the fluvial 
lakes* 
 
Nitrates 
mg N/l 
Iron 
mg/l 
Fluvial  
liman 
Min. Mean Max. Min. Mean Max. 
Bugeac 0,79  2,76  2,36  0,2  0,39  0,95 
Oltina 0,99  6,24  7,27  0,25  0,34  0,92 
Mârleanu 0,59 1,25 1,55 0,5 0,82 0,98 
Vederoasa 0,64 1,56 1,71 0,69 1,01  1,9 
Iortmac 1,93  3,10  4,33  0,93  1,08 1,4 
*source: Romanian Waters –Bucharest 
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Analysing the figure 2 and the table 3 we see that nitrate (NO3-) pre-
sent the mean values between 1.25 mg N/l and 6.24 mg N/l. So the fluvial 
lakes Mârleanu, Vederoasa and Bugeac belong to the second class of water 
quality. Iortmac lake belong to the third class and Oltina lake to the fourth 
class. 
The mean values of the iron ranged between 0.34 mg/l and 1.08 mg/l 
(table 4). So the Bugeac and Oltina lakes belong to the second class and the 
Mârleanu lake belongs to the third class. Vederoasa and Iortmac lakes be-
long to the fourth class of water quality. The minimum values ranged be-
tween 0.2 mg/l and 0.93 mg/l. The maximum values ranged between 0.92 
mg/l and 1.9 mg/l. 
 
2.2. The oxygen regime  
The older sources of the oxygen from the water are the photosynthesis 
process of aquatic plants and the dissolution of the atmospheric oxygen. The 
casualties result from chemical and biological oxidation. The oxygen regime 
influences the dissolution of many substances and is favorable for the nutri-
ents and toxic substances (Brezeanu & Simon – Gruiţa, 2002). 
 
2.2.1. The dissolved oxygen 
 The oxygen dissolves in water according to its own conditions for 
dissolution, also, to the atmospheric and aquatic conditions. So we can find 
a decrease of the oxygen dissolution once with the decrease of the atmos-
pheric pressure and once with the growth of the water temperature 
(Brezeanu & Simon – Gruiţa, 2002). Analysing the figure 3 we see, in the 
years 1996 – 2008, the annual variation of the oxygen regime against the 
water temperature for the Oltina lake. 
The mean values of the dissolved oxygen ranged between 7.32 mg 
O2/l (Mârleanu lake) and 9.78 mg O2/l (Oltina lake). So the water of the 
fluvial lakes belongs to the second class of water quality (7 mg O2/l – 9 mg 
O2/l). The minimum values of the dissolved oxygen ranged between 0.3 mg 
O2/l (Bugeac lake) – 6.9 mg O2/l (Iortmac lake) and the maximum values 
ranged between 9.8 mg O2/l (Mârleanu lake) and 18.2 mg O2/l (Oltina lake 
– Table 5).  
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Fig. 3. The annual variation of the oxygen regime against the water temperature 
(Oltina Lake, 1996 – 2008) 
*According to the Romanian Waters – Bucharest 
 
 
2.2.2. The biochemical oxygen demand (BOD5) 
 The biochemical oxygen demand shows the quantity of gas necessary 
for aerobic biochemical disintegration process of the organic substances 
from the water (Trufaş & Trufaş, 1975). 
The mean values of biochemical oxygen demand ranged between 3.44 
mg O2/l (Vederoasa lake) and 7.08 mg O2/l (Oltina lake – Table 5).  
Comparing these data with the accepted standards, we found that 
Bugeac, Iortmac and Oltina lakes belong to the third class of water quality. 
Also, Mârleanu and Vederoasa lakes belong to the second class of water 
quality (fig.4). 
  The minimum values ranged between 1.6 mg O2/l (Vederoasa lake) 
and 4.5 mg O2/l (Iortmac lake) and the maximum values ranged between 
6.4 mg O2/l and 20.44 mg O2/l (Bugeac lake – Table 5). 
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Fig. 4 The variability of the biochemical oxygen demand against the standard I 
Order 161/2006 
*According to the Romanian Waters – Bucharest 
 
 
Table 5. The data of the dissolved oxygen, the biochemical oxygen demand 
(BOD5) and the chemical oxygen demand (COD) from the water of the fluvial 
lakes (1996 – 2008); (Romanian Waters – Bucharest) 
 
Dissolved Oxygen 
mg O2/l 
Biochemical  
Oxygen 
Demand (BOD5) 
mg O2/l 
Chemical Oxygen 
Demand (COD) 
mg O2/l 
Fluvial 
liman 
Min. Mean  Max. Min. Mean Max.  Min. Mean  Max. 
Bugeac 0,3  8,78  12,46 2,07 5,51  20,44 1,68 12,55  42,7 
Oltina 1,5  9,78  18,2  2,21 7,08  12,52 1,59 19,27  42,7 
Mârleanu 2,3 7,32  9,8  3,2  4,30 6,4  3 8,67  14,63 
Vederoasa 5,2  8,62  11,8  1,6 3,44 6,7 4,12 6,21  22,66 
Iortmac 6,9  8,29  10,8  4,5  6,19  11,16 3,56 14,85  60,08 
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2.2.3. The chemical oxygen demand (COD) 
The chemical oxygen demand is the quantity of oxygen demanded by 
the different chemical agents from the water without the aquatic organisms 
(Trufaş & Trufaş, 1975). The mean values of the chemical oxygen demand 
ranged between 6.21 mg O2/l (Vederoasa lake) and 19.27 mg O2/l (Oltina 
lake – Table 5). So analysing the data from the table 5 we found that 
Vederoasa and Mârleanu lakes belong to the second class of water quality 
and Bugeac, Oltina and Iortmac lakes belong to the third class.  
The minimum values ranged between 1.59 mg O2/l (Oltina lake) and 
4.12 mg O2/l (Vederoasa lake). The maximum values ranged between 14.63 
mg O2/l (Mârleanu lake) and 42.7 mg O2/l (Bugeac and Oltina lakes). 
 
2.3. The potential for hydrogen ion concentration (pH)  
The value of the pH is the concentration of the hydrogen ion which 
causes the water reactivity. This influences the photosynthesis process, ni-
trogen assimilation and breathing process. The mean values of this parame-
ter did not exceed the standard limits and ranged between 7.8 and 8.5 (Table 
6). So the fluvial lakes belong to the alkaline type. Alkaline nature may be 
due to the presence of large limestone areas (Csaba, 2008) or prevalence 
bicarbonates which are buffer substances causing the pH values to oscillate 
around neutral (Trufaş&Trufaş, 1975). 
 
 
Table 6. Data of the pH in the water of the fluvial lakes from south – west Do-
brudja in the years 1996 – 2008* 
 
pH  Fluvial 
lakes  Min. Mean Max. 
Bugeac 7.6  7.8  9.3 
Oltina 8  8.3 8.8 
Mârleanu 7.8  8.2  8.5 
Vederoasa 7.8  7.9  8.5 
Iortmac 8.1  8.5  9.4 
*source: Romanian Waters – Bucharest 
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4. Conclusions  
 
Analysing the data given by the Romanian Waters – Bucharest it was 
found that the values of the total ionic content from the water of the fluvial 
lakes in the years 1996 – 2008 ranged between 412.2 mg/L (Bugeac Lake) 
and 928.17 mg/L (Iortmac lake) and are characterized by the prevalence of 
the bicarbonates. The mean values of the dissolved oxygen ranged between 
7.32 mg O2/l and 9.78 mg O2/l.  
The potentional for hydrogen ion concentration ranged between 7.8 
and 8.5 so the fluvial lakes belong to the alkaline type and are favorable for 
the growth of the vegetable and animal organisms. 
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